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Objective: To assess the curative effect and investi-
gate the indications of total hip arthroplasty for treatment
of comminuted intertrochanteric fractures.
Methods: Total hip arthroplasty was carried out in 9
cases of severe intertrochanteric fracture. The patients in-
cluded two men and seven women. The average age of the
patients was 68 years (48-75 years). The period from frac-
ture to operation was 5 days (2-10 days). The mean follow-
up period lasted for 11 months (3 months-2 years). There
was one patient with comminuted intertrochanteric fracture
accompanied by femoral head necrosis and 2 patients with
intertrochanteric fracture and stroke. Other 6 patients had
severe osteoporosis. The Harris score before operation was
63 points (45-71 points).
Results: At the last follow-up, the patients gained 86
points (70-100 points) according to the Harris score. The
effects of the 8 cases were good. The Harris score of all
patients improved after treatment. Only two hemiplegia pa-
tients needed sticks to walk. The others could walk without
hip pain. No radiographic evidence of acetabular wear and
prosthesis dislocation or other major complications hap-
pened during the follow-up.
Conclusions: Prosthetic replacements can well treat
unstable intertrochanteric fracture if operative indication is
correctly selected. It is suitable for elderly patients and the
operation should be performed by experienced surgeons.
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Total hip arthroplasty (THA) has become a rou-tine and mature treatment regimen for patientswith fractureof theacetabulum. For patients with
unstable fracture, THA is adopted widely abroad but in
China there is no consensus as of now. In our hospital,
from 2002 to 2004, we had carried out 9 cases of THA
for comminuted intertrochanteric fracture and the thera-
peutic effect was satisfactory.
METHODS
General data
From 2002 to 2004, we had fulfilled 9 cases of first
stage THA for unstable intertrochanteric fracture. Ac-
cording to Evans classification1 of intertrochanteric
fracture, Types IV and V were in 4 cases respectively,
and1 case of reversed fracture. The average time from
entering hospital to operation was nearly 5 days (2 to
10 days). Of the 9 cases, female and male patients
were respectively 7 and 2, whose mean age at the time
of operation was 68 years (48 to 75 years). One patient
was accompanied by femoral head necrosis in the same
side, 2 patients with cerebrovascular accident and other
6 patients with severe osteoporosis.
Blood-gas analysis, X-ray, electrocardiogram, and
blood biochemical tests were conducted before opera-
tion and the ability for self-care was evaluated. For most
patients we decided to accomplish operation 2 to 3
days after trauma and for some patients with complica-
tions we tried our best to maintain the heart rate under
the level of 90 bpm, respiratory rate fewer than 20 to 25
per minute, oxygen saturation above 90%, blood sugar
level below8 mol/L, and hemoglobin more than 8g/L.All
operations were done within 10 days of hospitalization.
Surgical technique
During operation we administrated cardioelectrical
monitoring and general anesthesia by tracheal
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incubation. Patients were in a lateral decubitus position
and surgical approach we selected was posteriolateral.
The incision was made from 5 cm below the posterior
iliac spine to the apex of greater trochanter of the femur
and finally anteriorly downwards to the femoral shaft.
Cut the gluteus medius and tensor fasciae latae to ex-
pose the greater trochanter and acetabular joint sac.
During the process we had to avoid dislocation of frac-
tured site. If the fracture was comminuted we could
see the dislocation of the greater trochanter by drag-
ging the vastus lateralis. Under most circumstances
we might not need to cut the origin of the vastus lateralis
but needed to ligate iliac circumflex vessels. At 1.5 cm
above the lesser trochanter we cut the femoral head
vertically and got rid of the femoral head, femoral neck
and basilar part. Thenwe enlarged thecavum medullare
of the femur and tested models of femur prosthesis.
We used bone cement and steel wire for fixation in all 9
cases. Implant and fix the prosthesis with cement, guar-
antee the anteverting angle of 15°. The structure of ac-
etabulum was intact. We used cementless acetabu-
lum cup for those patients without osteoporosis and for
others we preferred using bone cement cup.After stable
passive motion of the acetabular joint, the incision was
closed with drainage indwelling conventionally.
Postoperative management and evaluation
All 9 patients received blood transfusion during ope-
ration and the average amount of transfusion was 600
ml. The average operation time was 78 minutes. After
operation, anti-inflammation and anti-coagulation treat-
ments werecarried out. The drainage tubewas removed
1 or 2 days after operation and 2 days after operation
continous passive movement (CPM) was used to help
patients do functional exercise. Patientswere requested
to do active functional exercise 5 to 7 days later. One
week later patients could get off bed without weight
loading and 10 weeks later most patients could live an
independent life. We appraised patients’ condition re-
spectively at 6 weeks, 3 months, 6 months and 1 year
after operation. The clinical evaluations included Harris
scoring, pain evaluation, ability in exercise, the degree
of dependence in ambulatory aid and the extent of
satisfaction.
Radiographic evaluationwascomposedof standards
of fracture healing, displacement of acetabular pros-
thesis and changes of acetabular angle. Loosening of
acetabulum was defined as displacement beyond 4 mm
at any direction or abduction angle of acetabulum more
than 4°. We measured the acetabular interspace and
the degree of osteolysis at early and advanced stages
after operation according to Harris Tri-area principle.2
The level of abrasion could be found by postoperative
radiography.
We evaluated the loosening of prosthesis accord-
ing to following aspects: if there was 50% to 99% part
of lucent area around graft, the prosthesis might be
loosening and if the percentage was up to 100% it could
be sure that the prosthesis was loosening. We also
evaluated the extent of subsidence, moment of force
and technique of bone cement implantation.
RESULTS
No patient was dead before or after operation and
the mean time of hospitalization was 18 days. In the
last period of follow-up, none of 9 patients complained
of intermittent or continuous pain. Eight cases were
regarded as excellent by Haidukewyth scoring system
and 1 case was good, in whom young patients gener-
ally got higher points. After operation 7 patients could
walk without ambulatory aid and 2 patients walked with
the aid of crutch. Radiographic examination showed
that 6 weeks after operation there was no acetabular
cup dislocation or prosthesis loosening. Follow-up of 2
years in 1 case showed that in upper part of the femur,
osteoporosis became worse and worse but he still could
walk without pain.
Six weeks after operation there were no infection,
dislocation, sciatic nerve paralysis, deep venous throm-
bosis or pulmonary thrombosis. High fever appeared in
1 patient 2 days after operation and we administrated
antibiotics intravenously. After 6 days’ treatment the
patient’s condition became normal. Till the end of fol-
low-up there was no symptom or radiographic evidence
showing prosthesis loosening and deep infection.
DISCUSSION
Characteristics of unstable intertrochanteric frac-
ture and selection of therapeutic methods
Totally 50% fractures of the acetabular joint are in-
tertrochanteric fractures that always happen in elderly
patients accompanied by various internal illnesses. In
recent tenyears, middle-aged people becomemore and
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more predisposing to suffering from comminuted inter-
trochanteric fracture, which is followed by many com-
plications and is hard to deal with. Because of plenty
blood supply in this area and complex anatomic
structure, nonunion of intertrochanteric fracture is rare
but the incidence of coxa vara keeps increasing. Ac-
cording to improved Schippe classification,2 unstable
intertrochanteric fractures are defined as type III-V frac-
ture and retro-intertrochanteric fracture, the character-
istics of which are that there are many different shapes
of fragments and succession of bone is interrupted. The
reduction and internal fixationof the fractureare difficult.
Complicationssuchasmalunion, looseningandbreakup
of internal fixation and coxa vara may happen. Femoral
head avascular necrosis is also seen in some severe
patients.
   Intertrochanteric fracture is widely accepted as
complicated fracture with which there are numerous
therapeutic methods to deal. When conservative thera-
pies are employed, we should pay attention to prevent
bedsore, pulmonary infection, urinary calculusand deep
vein thrombosis. There might also be malunion of
fracture, delayed healing, osseous uncontinuity and
necrosis. The key point of treatment to intertrochanteric
fracture is well reduction and maintenance of stability
of fracture. From the aspect of biomechanics there are
2 main measures: dynamic hip screw (DHS) and proxi-
mal femoral nail (PFN). DHS is much more widely used
in treatment of intertrochanteric fractures, which con-
nects the femoral head with graft by screws and
nickelclads. DHS could stabilize fracture part by slid-
ing and double pressing. The main problem of DHS is
that screws penetrate through the femoral neck and
axial movement (transverse, vertical and rotational)
could make the neck become shorter and shorter. The
system of DHS just fixes one side of cortical bone so
that, when the other side of cortical bone is broken,
pressure on screw might increase and finally lead to
joint pain, rotation, angulation malformation, and
nonunion. The effects of DHS on retro-intertrochanteric
fracture are not satisfying and the rate of failure is about
24% to 56%. So DHS is not fit for treatment of unstable
fracture.3 PFN was improved by AO/ASIF in 1996, of
which original design was Gamma screw. It consists of
one intermedullary screw, one sliding screw and one
skidproof screw. With the improvements on force arm
and bending moment, PFN become short and it could
increase the pressure and load of screws in femoral
neck spontaneously. But some reports showed that in
elderly patients with osteoporosis, the incidence of
screws loosening was common and failure rate of op-
eration was about 50%. 4 PFN is believed unsuitable for
patients with severe osteoporosis.
Nowadays, after failure to internal fixation, surgeons
abroad usually adopt hemi or total hip arthroplasty and
there is no doubt that patients’ pain, economical bur-
den and risks of second operation are greatly increased
and at the same time the therapeutic effect of the se-
condary operation is not as satisfying as initial THA.5
Indications of surgical treatment
In China most doctors consider THA as one effec-
tive alternative for treatment of intertrochanteric frac-
ture 6 and the indications are as follows: (1) patients’age
over 70 years, (2) unstable or comminuted fracture, (3)
severe osteoporosis, (4) failure to internal fixation or
malunion of fracture, nonunion of intertrochanteric
fracture, (5) no movement limitation of the hip and knee
joint before injury, (6) unable to bear long time bed rest,
(7) serious acetabular arthritis. The indications of THA
for intertrochanteric fracture at abroad are more exten-
sive that include more 2 conditions other than the points
mentionedabove:(8)femoral headoracetabularfracture,
(9) rheumatoid arthritis with or without fusion of the ac-
etabular joint.
  In this series, there was a 42-year-old male pa-
tient with left femoral head necrosis treated by THA.
Since he had no osteoporosis, we used cementless
acetabular cup for this patient (Figs. 1, 2). One week
after operation he could walk with the aid of crutches.
Another case was a 72-year-old female patient (Figs. 3,
4) having a sequela of cerebrovascular accident, con-
sidering grade 4 muscle power and unable to tolerate
long-term bed rest, we applied THA to this case and a
good result was achieved.
Long-term immobilization is not needed for unstable
intertrochanteric fracture treated by THA. By this way
it can accelerate patients’ recovery. We believe that
there are 5 advantages: (1) the operation method is
mature and simple and the operating time is short; (2)
patients can walk with ambulatory aid soon after
operation; (3) the incidence of complications reduces
dramatically; (4) the period of hospitalization is short-
ened and economical burden upon patients will cut
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down; (5) the quality of life is promoted. The therapeu-
tic effects of 8 cases in our series are demonstrated
excellent. There is only 1 case of hip pain but he could
live all by himself.
Choice of surgical modality and time
As of now in China, there has not been report on
THA for treatment of intertrochanteric fracture but only
some experimental and clinical researches on replace-
ment of the femoral head. At abroad however, the total
or hemi acetabulum arthroplasty is widely used for in-
tertrochanteric fracture. In this report, all 9 cases re-
ceived THA and the rate of excellence was 88.9%. We
think that THA andhemiarthroplasty areeffective to treat
patients with femoral neck fracture and stroke. It is
suitable for THA if patients’ muscle power is beyond
grade 4 and Garden classification is classified as grade
III or IV. Generally patients having intertrochanteric frac-
ture are old and they often have severe osteoporosis,
hence femoral head replacement may lead to the abra-
sion and dislocation of the acetabulum and prosthesis
occurs more frequently than THA.
It is advisable that the time of operation for ace-
tabular fracture is within 5 days after injury.5,6 Orosz 7
even think that operation should be performed within 24
hours after injury. We deem that operation performed
at early stage of injury is beneficial for abating pain,
shortening bed-rest time, saving medical expenses and
recovering the joint function.
Key points in surgical interventions
Preoperative preparations should be detailed and
complete especially a rectification to internal diseases
and risk evaluation on operation. We should manage
to removeall free bone fragments. The femoral moment
of lesser trochanter is essential to stabilize and pre-
vent prosthesis subsidence. For those with severe com-
minuted trochanteric fracture, we should use cement
Fig. 1. Left intertrochanteric fracture accompanied by femoral
head necrosis.
Fig. 2. Postoperative X-ray of left THA.
Fig. 3. Unhealed right intertrochanteric fracture.
Fig. 4. Postoperative X-ray of right THA.
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to stabilize bone fragments and reconstruct the normal
femoral moment. The middle part of greater trochanter
should be reserved because it is the attachment point
of several groups of gluteus muscles. Long-stem pros-
thesis is fit for patients with comminuted intertrochan-
teric fractures where the middle and upper parts of the
femur are involved. Correctly establishing the antever-
sion angle and maintaining the tension of soft tissue
are crucial to a success of the surgery. We inserted
prosthesis into medullary cavity with an angle of 12-15
degrees to the horizontal plane of femur. After anatomic
reduction, the center of the femur should be at the same
level of apex of greater trochanter; otherwise the af-
fected limb would be shorter or longer than normal.
 In short, age is not an absolute operation indica-
tion for patients with unstable comminuted intertrochan-
teric fractures. THA is suitable for patients with obvious
osteoporosis,severeacetabular disorders(femoral head
necrosis, advanced osteoarthritis, and so on). Opera-
tions should be manipulated by experienced surgeons
because the intertrochanteric anatomic structure has
largely been destructed before operation.
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